. The location of K70, K71 and K594 in PEPCK1 (PDB ID: 1KHG). The overall PEPCK1 structure is shown as cartoon (grey). The three acetylation sites (K70, K71 and K594) are shown as sticks and in green/blue. K70/K71 and K594 are far away from each other. Fig. S1 . The secondary structure prediction of UBR5. Over 50% UBR5's structure is predicted to be random coil. The C-terminus of UBR5 has more α-helix and β-strand structure than other areas of UBR5. The α-helix, β-strand and random coil structure is labeled in blue, red and purple.
Fig. S3. Purification and LC-MS/MS analysis of poly-Ub_PEPCK1
. Purified polyUb_PEPCK1 was analyzed by SDS-PAGE. The red rectangle area contains ubiquitinated PEPCK1 which was digested with trypsin and analyzed by LC-MS/MS.Then the digestion was analyzed by liquid chromatography/hybrid linear ion trap-orbitrap mass spectrometry (nanoLC-LTQ-Orbitrap XL, Thermo, San Jose, CA). The data was analyzed using Proteome Discoverer (version 1.4.0.288, Thermo Fischer Scientific) software. The MS2 spectrum was searched using the SEQUEST search engine in the Uniprot_proteome_human_2017 database. During the search process, alkylation of cysteine was set as a fixed modification, while oxidation of methionine and ubiquitination of lysine were set as variable modifications. Fig. S4 . Ubiquitination assay ruled out K524 as a ubiquitination site of PEPCK1. PEPCK1 WT was used as positive control and the two ubiquitination site mutants (K243A and K342A) were used as negative control. 
